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[!8*if 5 ] ffii£#»7*— ^i&lli'*^ Artels 3 <3 



(2) #M¥7 - 2 9 5 8 7 1 

2 

^_ ^ ^ _ * ^ ^ o -r ix ^ u y y * t <a m i^m f# $ 
a vtc&^Tmjfer^-r^y • t^— ^-<— 

T^-fe^^rg Stiffen y^fS^f y7"i:, 

^y . x-^^-^^^^fltiie^si^rL^x-^^- 

30 — Klc*H-5 3-Ti/7'7 r — hi*, = 

a — K^^T^-tr^^r y y — ^^-5 i/T'^^r^i > 
40 ^Ua-K^O^^^y -T*-^-*^ 

a vfcis^-c* hr^nr^SmriET'^Y^y • ^— ^ 



(3) 

3 

ffil&7>«7*-*&SV*7"Art<7>rz.— iffc. mfc??* 

- * r ^ * <r>^m simfe & m ±. $ a v * r- a„ 

[IS#^i 0] ftfifST*^ ^y • 7 s — 
->^^A tt 10 

<73^mif£cois^^n?t 1^3— y y— * 

[000 1] 

^ t <DtS\<n&&&&i%'D&W £ tittm t >^ t- a 

(resilient) =f— ^-<— ^ • *>;*7^ Al^^X , — ~ 
[000 2] 

7V ^ • v^^Att, ^^icfi, iiifj^tcJzo 
■CffiE«ttSitfca»oy— K^tr, -SrioJ:?*^ 30 
^■A-cfi, S-y— Kfi, T^-^&UgS. f*— 

(i, r-^^T-YA. ^--<U— 7^ • -V^f AH 
[0 0 0 3] x— *\* % £3£l£<t oXGDSSftiMSa^'b 40 

[0 0 0 4] ftf&Zzzt^T-f <nmm<ng;S£K&m&}%L 50 
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4 

[0 0 0 5] ^ifcx-^&fiftt, *«>&3«0r (5* 

[oooe] gfcttfctt. ^^ffSSli^— 

[0 0 0 7] ^-^^-^O^^^S^&^J^tt, # 
Toiiv-C555 0 (l) 7^— ^^S^lti^- <^ 

<2) t^XW77*!l ^7— ->a ^ • Ai5^ 

— corT* y ^r— vs ^ • ra/^s:^/- ^^-7x 

iiio^n^r— > a y|c^ S7cf^r^5^>t*, T7*y 
-7-— ->a >- • 7*0^ Attf- ^ a>^— -> a V^r7p:^P U 

x^*<tt)iv^i, (3) ^*a^^~C'<o 
7*— ^^a<oRaa j fi:»*"C€FS^< ^s&^cy— /^* 5 & 

(4) ^-y^fMt »fPU, ite^O. S"J^) 

[ooo8] u^u, t 7 — x<D^m<p&&^m\c 

^^^<ho-C(±igm="^ S*ss< of, 77"'J^-> / 3 
(2) x-^^S^T^^iatf^fcS^Si^^v^T^A 

ii^<i/^r - v^T^A^isia^^TLSJS^^^s 



5 

[0 0 0 9] $H&x-*&iI~>^A(oy- Ktc-r-* 

[0 0 10] ^x-^^-^^fefi, f*— 

^fgt^f-^^-^. • ^fro 0 -r— ^ 

* • y h^Stf, f-^3)^a>r-V3yt^ 

cooi i] ^ffl^tifc^ft^— ^^<— ^-cf±, y^ 

3-7^— ^^B^s*— <n j r— 2^— x • 

[0 0 12] i^L^^&'l^^^x-^^-^X'fi. & 

fc, i/^fAii, ifift»^|*:^*?^S(H]8f«!:S*ti^U 

[0013] ^Sl^nfe?*— 4"<-* ■ v^f^Airti, 
ftfc, wroWJjfcjSisfcSp CD ^wrA-^yxi, 

— ^©&ffl^rtfettittife*s?s*)*ri, (2) rry^ 

(3) f-^^-^^T;^!) XAtSJta: 

(4) s-y- KicAsrt-sR^x-^ioseBtr^rfy 

as-cfcfc^S-g-as&ar. (5) tf^ftfc-r-*^ 
- *±mz fofc o r & -6 t*- * is g * *D- r ? -t 
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6 

[0 0 14] ^-^^^i-^Ttatx^^iS^fefi, 

y - = bT U £-o^— 3 Vtty^— 

Y^y . f-^-<-^^Jtt5^7j/7f- h£^fE3£ 

y • x— *^<— ^asi^y p * = ^-©7^77 

5. 

[0 0 1 5] T^-r^y * =t tf— ^^^D^r— -> 3 
5p5pJjfcjSiftS3r,s 0 (1) i/*T^^m~&®COT ?7t— 

0:i^jgL< , »WU7y ^Wfcft^^fTTSlBfe^T*— 
#^.-*%ll%&mL<ftm£tLZZk, (2) ->^7"A 
is, 77 !l 7- V g y • 7o ^7 A©7 ^ t^i^S i 

H< (4) 7^- 

v k *{iett 5 ; i it# < ©7 ^ y 7 - -> s y -cn 

V K^<O=t 1 fc*JtX , iS?)tli<0-C, IS7a ->— 
[0 0 16] ±a$LfcJ»W«K<0£*ttfc^i£fcHl' 



7 

r<b^T-#S 0 T;/y ^— ^ ■ 7*n ^7 

T y/r- h£r&ab N T^^y • □ ^— ->a >{CjoU> 

^r-fi, ^isttJteu^y^ifcttas^WJte^y*^ 

^r^ti; £ *>T*£So u^y # • t*— *-<-^# 
iot, ^y*©l5i«itt*«(ciftoj:5l-i-5Cfc^ 

[0017] ^^^4,007,450-^iCti. #y- K^ffii 

— ^-fey h£t>r -/y^— ht-SJ: 5f-f£«iU 
y — Ki«T ^f - hb<fc? £U-Ci^5££Ktt* 
^7V*y tV— *ttoy — KtfTs'T'f*— V&fto* 

^hTL-C^-So ^t5y — K-Cf 5 — ^ir^ v^r 

[0 0 1 8] *E#HF4,432,057-5§-fCf:i. ^f&^A-^ 
air • 7^— ^-<— ^ • A(C*5(t55fSwS- 

^^T-tt, (currency) ^fifof-^ 

© * t- — 9 x I c 89 -f 5 ^- <n y — K <£> %3s £ &> h t> U 2- y 

a— /u (status and control message : SAC) * y-fc — 

^^fflti a -o^TAt-ti, s-r— * ■ y^ 
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8 

Baa-ray— K^^^fTprt^s-cfes. u^a* 

oT, u^y 7J - 7*— ^-<— x<75^£teli, T^ir^. ■ 

[001 9 ] ±sa<or t^^s f—z&m^^T^e) 1 

10 [c#| 9 S X 5 r k AS X* £ a <t 7" A tf>j&gtt 

[0 0 2 0] 

[0 0 2 1 ] $ fb^, ^^cog^tt, ^f&r-^SI 

v^7"A^co7'7-r^y • ^^<— *k 1 o^^fi^ 

ft ?><D&;& $ ixtzjfm k T A 5 ^ <t "Cfe 
20 5 0 

[0022] ^ig^^i&fjn, ftmT—f&m 

[0 0 2 3] 

30 t^-^^-^^^^h^^^x-^^-^ * iy^^-A 
id^v>T. T'^-r^y • f^-^^-^i: ^^y * • 7 s — 

f*— ^-<— ^©^©ua— K^rT y/f - h"Ta X" 

cdt -y y^r — ^^ot, ^g-u^y ^7 * 
co^-ra Ktc^L-c. ^co^-ry ^7 - x— 

40 yrf-hi^So roi:3t-ur, 7*7-r^y • ^ 

— ^ ^ d« SfcK L ^^tc ^ A— Xlc^] 19 # x. %"fr 

7* y -7"- 3 ^R8#^J£:*i-5 fcfcfcttS? 2 © y 
- x *t -r o r ^ ir ^ <o £ ^ * < rfii ± S a r ^ t> 

[0 0 2 4] 

50 [2m#J] SIC, ^:|e^co^ffi<J:*>X7"A^^-ra 



(6) 



- 2 9 5 8 7 1 



10 



*5>h7-^ (WTLANtV>3) 1 0*5X^3 2©i 
^»LAN^ij, ^ L A N f4 ^ S\£ ~ — 5 1 2 

10 0 2 5] ;oi^,£f-^&g>'^fil:J;<£?) 

SS/*^ A 8 COn.— iff- £ o X-&.tm\Z. T # -fe * $ itfe 

^e-coi • ^^^coury 

[0 0 2 6] Hi (4$ fete, ^feS^^S 
as* ^>7L^-a • ay^-^ i 8<z>J;5fc£3S:<& 

^22l;iotLANi 0(-8:iB&£*L-C^5w£*^ 

-fo xTt, ^V7U-i • ny^-^ 1 8 14, LA 

n i o coigpgiati^gi: Lxnft <h < dgjse 2 0 

fi£^nt^S 6 ^ — h £ • 

— y<2 8^>Sf3ffiW£fi2 6*5J:tfiimy 3 4* 
7>LTs LAN! 0tigS«!$iX-CV>a o 
f-A28lt LAN 3 2 * L AN 1 0 

[0 0 2 7] LAN3 2Jo < tOLAN 1 OtCgaigL-CiE 

.y #ttf5tggg2 o^c:* hr -e^.t 5t-* 
*H-s y y— ^ • tiiti*?* 7? y • -y— tr 

[0 0 2 8] fc*>aA/, > 

^>7L — A • nVf^ — ^ 1 8fiLANl OA^KilS 
W^av^EMJcsaBi-Srtis-c*, |S]«tc % LAN 1 
0H. LAN3 2a>fc«3fcffi«Kft-CtM:t>J:u\ it 
<t£f4, LAN3 2^*!J7i-;^7Wf:fe l 3, LAN 

[0 0 2 9] Jb&Lfc:: t^^b^i^lw. ^Kf- 

T^-St^— y ;M-Ty Lfcv^ £* 5 LJ5Utifc 



10 



20 



30 



40 



50 



So -r<7}£ 3 tefy^T^ Y/y~^ • v^^A^-c 
14. V>h?t^5 r@^gprt^^ (resilient) x— *^<— .X 

-C&So ^OJ: ?/£f- ^"Ct4, l oof-^"< 

-^-<— ^.f4^<s/^r y7* • ury ^iurits^n 

-C^dSfcRirtt, ^ • U;/y#<z>lo;3S&£ 

r^s 0 ? ^^f-^ntfr? ^tKXox. ryy^r 
y-r^y * ury ^^ecSELyt^^^^^T-yT- • ^ 

[0 0 3 0] HvHfcffl^ffitefcWOT*—!* 

i-zitfric^—f^-^frm&ikznx^^Zi/*^^^ 

. ✓ — ^ a— K*ft»-^" 5fc*>(^, n.— f-' 

V £> . r"— ^-<— ^»c*H"5fiR» hy ~>3 ^ 
14. h uti/^^ h7^fV vtCtoXirs/ 

gg-C''i^77'!j^—>3 v-ctt^n-cta^^fefein 

[0 0 3 1 ] r^77*!J^-Vg>'l;ov^sa^t5@ 
fft-c, rr-Cf4, rrry^— ->a^J iv-3^i§14, 
^— irlci oT^^nf"— ■ — '>3 ^ 
^rt5ftFm-^T7*y -Jr— i/3 ^ • 3— KcOC t*t/^3o X 

>9> -r^J: p ?iCT 7*y ^— *>9 ^(4^|g^<0^i£<i:->^ 
r-^^<toT«£IE-^i£.S»4^t/\ ^§i^tci4. ^<DX. 
0 t£Tyy d — *>3 istfT — ^^<— ^ • t^l'-Vg V 
^ r P^O : fciii-c:^l4l/^o-c''b^x5 fTT'y > a > ■ 
^^^J hm&ZftZ* 77 ,| J^->aV^^ttPF 
tFtfiL^r S 7 y7"U ^cotspt^tii L*^J/i — ^^^^ 

^-^(ci-o-Cit^n, -rco'^. y y^y. h*. y 



(7) 
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[0 0 3 2] «£^O^j®ST-i£i££^£ ^7^-^ x ) 

fT-rs^a-tr^r-fes, ryy^-*>ay-^D^i 
fi, i^ry^j • f-i?'<-^^7^t^^f 

3x9 . -tti^o^-v— i-A- -xyhU tvvcoo 

-^.0 1/7" y ^ «r^t 5#W^-t<?3 1 o^^-^-i 
— *lc*tl,T 1 i<Ds<y?T v~T * ✓ < • T'oir* 

On— • U7*y #l£v?-r— 7VU * V ]) ZfttX 
t£cO±<75 1 ^-<— ^{CStUT 1 l<Ds<y?T y 

(0 0 3 3] 0 2(C, ^^(O^ife^ V^T^AtCbfc^ 

4 2*ft^U . A— 3^4 4^B^TJ : ffiU, 7*7 

-f-^U • X— ^^<— ^ 4 6F^-C^-^^— Va ^ZUfrt 

(DXy^-^ V • x-i?i y h 4 8 iir Wt^^—>3 ^ 
£r3?*T^S 0 rwfiEjEfcioT^St-^ort:^— 7" A- 
• =cl> h yvw-S OrtKtf A£*U i//^' 

f-^-^5 2^<y^7y7"- U>>— v<5 4, J3 

[0034] X'^Tyr- U-*>-/<5 4 tt-titfcOS? 
^r— 7"/> • rc^ h y £g{7$Eofci:i^5T^ y V* 
vh^rigL, to'^, ^:ti i~A^ • h U * 
7VWOU — ^yuU7*y 7J (f?-^- 5 8 M^^i: 

7*7^7S6tt, — -7VU5 SF^KfeS-c^'b^v^ 
— • m >- h y u:7* y # • 7^— * * 5 2 F*I<732t 
St5^3- Klwfi-frS* ~ ^U3-K*oy 

£o-c*T^n£ 0 ro^&tc.tor, V7*'J^-f-^ 

* 5 2 h.~X^^"r y • X — ^^<— ^ 4 6 k<Dffl<D& 
[0 0 3 5] U7!iiio-C, ^y^7^7''77 , 7'l'7 5 
(bun- K£SEA,fc"*a^lcfi3iS#ttlcL^T -;7*f - h 
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• xy h y tt£j£$ivj\ Lfc^oT. '<^T ^T* . u 
2\'^lsft^m.\~t, tzkJt\i. IBM AS/400^ 

[0 0 3 6] fclC. *%H<Z>££&tt!K& U-C, iS^S 

("Concurrence Control and Recovery in Datab 
ase Systems" Addi son-Wesley Publishing Company, 1 
987) tEgfciS&O, ISS^-^a^OISIB^IWWW* 

^7y7' - t^y* • 7^— ^-^Mi^tcT*^^ y - 

[0 0 3 7 ] ftfrWUltt. r^^0 2O(7^JSteli, 7^— 
^-<— ^. - v^r-Art^ h7 v'a vcOI^^M-tt 

(ordering) <b , Ztlb<D h 7 S S 3 XOiE^Ht^T 

^ (serializability) *^tf. £*1&<S> 2 0<*>«tt= 

6 oO^SS^fi'^A^-C^ So U7ti5oX. 

A/, a»*(cttWe>*»ftJ:5fc. ^-K'7y7*7- 
-fszt^-c-^So ru^A'Oj S-^i* i^<A^n, 

y 27 • 7^— ^-<— ;*p^^fS£{£o-Cfft^-rsc i 

-f, u^y 27 • f^-^^— ^7i^<^S^r^il7t"^^r{£o 
[0 0 3 8] 0:^, Jb3fiUfcJ:5K:. ^rM^S^ti^^ 

y -rLrnn^nTt s 7 wf? •> 
. ->^f^n, = s ^ h> ^ vmw<oT-&h< 77" 



(8) 

13 

2j lc-tryh$^So 3 fete, iff^Hk^tttt r &3?J 
[0 0 3 9] g)3tC x M^j£i:^fA(ae(5l 10 

«-sr& #7*- * * v <Dmk<D&m ^ 

T\ tt93fi£ft<5 0 
[0040] /oy^7 2 "CS^fe W^UGOiS^^ff to 20 

ft£0cou;/y # • x— ^{c*H-37*n-tr^£;^ 
ZklC7 , n-fe^M:7'n 7 6(Cigtfc ^^76 

<D&-^^^A'&Xtibftfrfr£5ti*&$mZft. No 

8^M^«^tei^/u£Aft5<fc 3(-{£-fo 30 
[0041) ^Dy^78 "Cgf a<Ofi'S'tt ^A^Aft 
&nfc£*J»r$;ft.*LHU yo-fc*tt7'n y $ 8 0 Km 

K#£Aftfca»£" 5 U No<0*&tttfe9igL 40 

a^Ht^^^^foS^A^Ani«fcplc^-i^fc 
ffi-t*. 1fa 5 iE^Hfc^B£&g3fc*Aft£:&. 7°t^ 

iWe s<os^, i-fcto*>, &'&<D^yy ft • f—?^ 50 



&m¥7 - 2 9 5 8 7 l 
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^ll^n 3/^86 fcii^ y ^ — >-i"5 0 
[0 0 4 2) @4j&»fc@l 0l-. *l5W^fet->^T- 

— K • r^f- hj&sfTtoitfcg^ 

^i££5 0 ^u^ti^a 5,^9 2Ulxg^ U = 

— K • T-y^f— hisg^ofc*»if 5*^JWri-5o ^ 

9 2a»&7'ny^ 9 4 (digtf 0 

[0 0 4 3) ^n^94li, ^efjaXEHfl^Tf&fc^— 

ir^fi^a j/^ 9 4*^^ a -/^ 9 6 fciitfo T'a-y^ 
9 6 T\ fu-i/UO J ^ir^ h ^ 

is^^T'feot^, rat^n mtn**?* i o 

2 6 (Dskm? a — Ktitf-o 

[0 0 4 4) StPT'D y ^ 9 6 »iS 9 , 0fSOS^te ^ 

■txttLyn y ? i o 4\z.mtr, y° 1 0 4"C, 

t-'^A'd* fu^</uij icir h ^fi^^t: b ^ 
&#mZ*LZ> a Ye s-Cfe*Ui. ^n-fe^H^ay^ 1 

0 4^^7'D.y>>' l 0 6Klii^ S^HCTBgte^ 

1 0 8 2r:frU-CE)7<7?5Sii£7n— Jcigtf„ -tp-C^^^S 

^^110 ^riMX08 iOam^^ a — l-iitro 
[0 0 4 5] S^a^^ l 0 4k:SI9. ^rM^S-^tt 

1 0 4/)^7'a -^11 2fCtgtfo T'oy^l 1 2"C, 

ny^ i i 4Jw5gtr. MilfltJ:?^ 1 1 4 

sC0^ N ^Dir^li^^^^ i l 6£frL"C@9«>38i 

^^118 ^r^Lrgl 1 0<D5&m7a-KiMtfo &'& 
K, ftrjyv y? i i 2-c. ^fS^S-B-^^^^^ ru 



(9) 
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[004 6] i5i;, 

Klc*fj£-f£ un— KCl/3 - K • T y 7*7— b ^ 

OO-tit-pmctt, #-§-1 3 0. 13 2, 13 

^tLK^g-tciJ^-C* *7-^i 3 0 f±7*7-<-^ U • 7— 
— ^icgrsr^f^ ff^^ft, ^7^i 3 

^7^1 3 6ft * 7— *F*J<£>'< 

j/^7j'7''7 7 i 7-1'r <DT frj \l=r 

[0 0 4 7 ] Ufcj&ioT, EI5C07J 7 A i 3 0 £rjl£ 
T'ny^l 5 0iC, U n — K R 1 fC*H-£T y^f 
— HU 1 £^£r h^f^VayT 1 3&S^$*VC^5. 
^^t^-t^-xVMj (J El) isfffett, r 

f-^^-^lc^ij v v?t-t^ ■ xy h y ( J E 1 ) 

tcAri&o &f-, ^y$T yZ? ♦ 7/7^ TfiU-xi — K 
Rl^n^^U v?-y — t//.xyMI (J El) £rtt 
ft 5. 

[00 4 8] ^{-, /nj'^ 152!^, L/n- KR 2C 
*ttS7 ? 7*7^- h U 2 £<£tf h 7 Vf-V *> a VT 2 # 
TfiZfiX^Z* :o^^-t;u-xyh[J (JE 
2) asflsCjft, ZtL&'<y?T y~T • \s*s— bft 

VhU (JE2) — • v 5 *— 7VMCAft£o •£ 
^y^7j/7 4 '777^7lil/3-KR2?ray 
7U v^-tvv • rc^ h y (JE2) *f+ttSo 

[0 0 4 9] 7*n y ^ l 54^, U=3 — KR 3 \C 

Zrt-£>T ^7*7- hU 3£^tf h7^'>3>T 1 £ 

( J E 3 ) a5f£<biX, :Wv<^7y7*' U 
s<y#T?7- Isis—'Viftmr? 

y u^^yh^i^^ r^^t-t^'xyhU^D 
-^A-i^-TVWCAiT-So /<^7^-77* 
7^7lil/3-KR3*Qy^U + — 7VU • h 

y ( j e 3) 

[00 50] ft^C, /Q;/^156l; s h7^i/ 
3 VT 1 <Dltib<D=i * y b • sf-^l" — *>a X^TF-f, C 

oh5^fV*>aywe*, i?+-t/u-syM) (J 

E4) aSfEfc'j-l. ^^7y^ - .'<fCi^(blX<5o 
s<y?T y7 ■ ^<f^r^y 1/^ V ^£7*7^ 
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E4) jOA-v^ — -TA-I-Atl^o slyfT 

y~? * 77*7^7^1^3 — KR 1 iR3^*tt5o^^ 

*y y-^T-s. 

[0 0 5 1 ] 0 6 It. &^tet"<A'Sr ru-vuoj ic-fe 

a-^7f^ 0 &W£ffiiiifc:-f-5fc*fc* 06a><bl2 1 0 
<D&7 Jx&XXf h7 yfV">3 VH, 0 5 {C{£o7t k<50 

7*n-fer^(±, Un — KR 1 Kft-fZT y^~ hU 1 £ 
-g-tf K^VirWa VT 1 £r*iW-7*n y? i 5 0 7)><bte 
r(Oh7yf^->a^^ i/t-fyu-xy 

ny ( j e i) asfee>ft, m^^^^r^T" • 

Uy-/^^7 1 7^-7 y • t^— ^-<— ^c&fbtu 
— tvu • my h y (JEi) ^d-^A" v't-t^lc 
A*b£*l5 a /<y^7j/r'7r7>C7liU3- 
KRl^n^^L, •^-fA'.xyhiJ (JEl) £ 
20 ftttS. ^co^, tE^Ht^TBfel^^^^^T-, '<>y?T 
y~7* • 77 , 7^7H^3 — KR 1 ])—*1-2>« 
[0 0 5 2] 7'a^l5 2l;, U = — KR 2 klStfS 
T y 7*x- h U 2 «r^tf h 7 Vif^ V a v T 2 £r^-f- a 

^CO h 7^lf^ ->3 >-^MJr:^-y— -7-A- - iVhi) (J 
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